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REASONS FOR ALLOWANCE 

1 . The following is an examiner's statement of reasons for allowance: The instant 
application discloses a method and apparatus for synchronizing a receiver clock with a 
transmitter clock in a communication system. A search of prior art records has failed to teach or 
suggest, alone or in combination a method for synchronizing a receiver clock with a transmitter 
clock in a communication system: 

" wherein synchronizing the receiver and transmitter clocks comprises: receiving an input 
pilot signal of a predetermined frequency and phase, by a receiver from the transmitter; 
estimating the frequency and phase drifts between the transmitter and the receiver clocks using 
the input pilot signal; computing a clock correction parameter based on the phase and frequency 
drifts; and synchronizing the receiver clock with the transmitter clock based on the clock 
correction parameter; estimating a window length using the input pilot signal; forming a window 
using the window length for sampling the input pilot signal for estimating the frequency and 
phase drifts; estimating the frequency and phase drifts between the transmitter and the receiver 
clocks using the window; computing the clock correction parameter based on the phase and 
frequency drifts; and synchronizing the receiver and transmitter clocks based on the clock 
correction parameter" as disclosed in claim 1 . 

"wherein synchronizing the receiver and transmitter clocks comprises: obtaining a 
window length from an experimental knowledge base; forming a window using the window 
length; estimating the frequency and phase drifts between the transmitter and the receiver 
clocks using an input pilot signal and the window; computing a clock correction parameter based 
on the phase and frequency drift estimates; synchronizing the receiver and transmitter based on 
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the clock correction parameter; and repeating the estimating, computing and synchronizing steps 
for a next window" as disclosed in claim 10. 

"wherein synchronizing the local receiver clock and the remote transmitter clock 
comprises: receiving a pilot signal by the local receiver from the remote transmitter along with a 
data signal transmitted by the remote transmitter, wherein the pilot signal is of a predetermined 
frequency and signal phase; estimating the phase and frequency drifts between the local receiver 
clock and the remote transmitter clock using the pilot signal; computing a clock correction 
parameter based on the phase and frequency drift estimates; and synchronizing the remote 
transmitter clock and local receiver clock based on the clock correction parameter; wherein 
estimating the frequency drift comprises: (a) obtaining a window length using a prior knowledge 
base; (b) forming a window using the window length; (c) receiving digital samples of the data 
signal; (d) outputting a predetermined number of pilot DFT points using the digital samples 
within the window; (e) computing angular differences between successive pilot DFT 

points within the window; (f) estimating the frequency drift by computing a weighted average 
of the angular differences within the window; and (g) repeating steps (a) through (f) to estimate 
the frequency drift for a subsequent window" as disclosed in claim 15. 

Nor does the prior art teach or suggest, alone or in combination: 

"a clock correction module in a local receiver to synchronize a local receiver clock, in the 
local receiver, with a remote transmitter clock, in a remote transmitter, in a multi-carrier 
communication system, while transmitting a data signal by the remote transmitter, comprising: a 
data sampler to sample an input pilot signal of a predetermined carrier frequency and phase; a 
frequency drift estimator, coupled to the data sampler, to receive the data signal along with the 
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input pilot signal, and to estimate a frequency drift between the receiver and transmitter clocks 
using the input pilot signal; a phase drift estimator, coupled to the data sampler and the 
frequency drift estimator, to receive the data signal along with the input pilot signal, and to 
estimate a phase drift between the receiver and transmitter clocks using the input pilot signal; an 
analyzer, coupled to the frequency drift estimator and the phase drift estimator, to receive the 
estimated phase and frequency drifts, and to compute a clock correction parameter based on the 
received estimated phase and frequency drifts; and a synchronizing block, coupled to the 
analyzer, to receive the clock correction parameter, and to adjust the receiver clock to 
synchronize the receiver clock with the transmitter clock based on the clock correction 
parameter; wherein the local receiver and the remote transmitter comprise a Digital-to-Analog 
Converter (DAC) and an Analog-to-Digital Converter (ADC), and wherein the clock correction 
module is configured to synchronize the local receiver ADC and DAC clocks with the remote 
transmitter ADC and DAC clocks using the clock correction parameter; and wherein the 
frequency drift estimator computes a signal-to-noise ratio of the received input pilot signal, 
wherein the frequency drift estimator estimates a window length based on the 
signal-to-noise ratio, and forms a window using the window length, and wherein the frequency 
drift estimator estimates the frequency drift between the transmitter and receiver clocks using the 
received data signal over the window length" as disclosed in claim 23. 



"an apparatus for synchronizing local and remote transceiver clock signals in a 
communicating system, comprising: a data sampler to sample an input pilot signal along with a 
data signal, wherein the input pilot signal is of a predetermined carrier frequency and phase; a 
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frequency drift estimator, coupled to the data sampler, to receive the data signal and the input 
pilot signal, and to estimate a frequency drift between the local and remote transceiver clocks 
using the input pilot signal; a phase drill estimator, coupled to the data sampler and the frequency 
drill estimator, to receive the data signal and the input pilot signal, and to estimate a phase drift 
between the local and remote transceiver clocks using the input pilot signal; an analyzer, coupled 
to the frequency drill estimator and the phase drift estimator, to receive the estimated phase and 
frequency drills, and to compute a clock correction parameter based on the received estimated 
phase and frequency drifts; and a synchronizing block, coupled to the analyzer, to receive the 
clock correction parameter, and to adjust the local transceiver clock with respect to the input 
pilot signal, to synchronize the local transceiver clock to the remote transceiver clock, based on 
the clock correction parameter; wherein the frequency drift estimator obtains a window length 
from an experimental knowledge base and forms a window using the window length, wherein 
the frequency drift estimator receives digital samples of the transmitted data signal, and wherein 
the frequency drift estimator outputs pilot DFT points using the digital samples on a per- window 
basis, wherein the frequency drift estimator computes angular differences in phase between 
successive pilot DFT points within the first window, and wherein the frequency drift estimator 
estimates the frequency drift by computing a weighted average of the angular differences" as 
disclosed in claim 30. 

"an article comprising a computer-readable medium which stores computer-executable 
instructions, the instructions causing a computer to: receive an input pilot signal, of a 
predetermined frequency, amplitude, and signal phase, by a local receiver clock from a remote 
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transmitter; estimate the frequency and phase drifts between a remote transmitter clock in the 
remote transmitter and the receiver clock using the input pilot signal; compute a clock correction 
parameter based on the phase and frequency drift estimates; synchronize the local receiver clock 
with the remote transmitter clock based on the clock correction parameter; estimate a window 
length using the input pilot signal; and repeat the estimate of the frequency and phase drifts, the 
computation of the clock correction parameter and the synchronization of the local receiver clock 
and the remote transmitter clock steps for the window length; wherein the instructions to 
estimate the frequency drift further cause a computer to: determine a signal-to-noise ratio of the 
input pilot signal; estimate the window length based on the signal-to-noise ratio; form a window 
using the estimated window length; and estimate the frequency drift between the remote 
transmitter and local receiver clocks using a data signal and the input pilot signal over the 
window" as disclosed in claim 34. 

"a computer system for synchronizing clock signals in a communication system used in a 
multi-carrier system, comprising: a bus; a processor coupled to the bus; a memory coupled to the 
processor; a data sampler to sample an input pilot signal of a predetermined carrier frequency 
and phase; a frequency drift estimator, coupled to the data sampler, to receive a data signal along 
with the input pilot signal, and to estimate a frequency drift between receiver and transmitter 
clocks using the input pilot signal; a phase drift estimator, coupled to the data sampler and the 
frequency drift estimator, to receive the data signal along with the input pilot signal, and to 
estimate a phase drift between the receiver and transmitter clocks using the input pilot signal; 
an analyzer, coupled to the frequency drift estimator and the phase drift estimator, to receive the 
estimated phase and frequency drifts, and to compute a clock correction parameter based on the 
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received estimated phase and frequency drifts; and a synchronizing block, coupled to the 
analyzer, to receive the clock correction parameter, and to adjust the receiver clock to 
synchronize a receiver clock with a transmitter clock based on the clock correction parameter; 
wherein the frequency drift estimator computes a signal-to-noise ratio of the received data signal, 
wherein the frequency drift estimator estimates a window length based on the signal-to-noise 
ratio, and forms a window using the window length, and wherein the frequency drift estimator 
estimates the frequency drift between the transmitter and receiver clocks using the 
received data signal over the window" as disclosed in claim 38. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 



CONCLUSION 

2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lawrence B Williams whose telephone number is 571-272-3037. 
The examiner can normally be reached on Monday-Friday (8:00-6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ghayour Mohammad can be reached on 571-272-3021 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Lawrence B. Williams 
lbw 

May 29, 2008 

/Lawrence B Williams/ 
Examiner, Art Unit 26 1 1 



/Mohammad H Ghayour/ 

Supervisory Patent Examiner, Art Unit 261 1 



